Purpose: To date, little attention has been directed to retinal photoreceptor migration after traumatic macular hole surgical repair in the pediatric population. The purpose of this study was to evaluate optical coherence tomography (OCT) findings in the foveae of pediatric patients with history of traumatic macular hole surgical repair. Methods: Retrospective case series of 3 eyes in 3 pediatric patients with traumatic macular hole surgical repair. Spectral domain OCT images were obtained pre-and postoperatively. Results: We report 3 cases of restoration of the ellipsoid zone with good visual acuity outcomes following macular hole closure. Conclusion: Optical coherence tomography findings of an intact ellipsoid zone may be a predictor of visual acuity and explain better surgical outcomes in the pediatric population.
Introduction
Photoreceptor rearrangement and restoration of the outer retina may be responsible for successful visual acuity outcomes in spontaneous and surgical closure of macular holes.
1,2 The advent of high-resolution optical coherence tomography (OCT) has helped us to understand the correlation between the integrity of the outer retina and visual acuity after macular hole closure. 3, 4 The pediatric and adolescent population may have more retinal plasticity allowing for better outer retina restoration and potentially better visual acuity results.
We report 3 cases of full-thickness macular holes caused by blunt trauma in pediatric patients. All 3 patients underwent successful surgical closure with recovery of visual acuity.
Case 1
A 6-year-old male presented with decreased vision in his left eye following blunt trauma with a paintball. His examination and OCT demonstrated a full thickness macular hole ( Figure  1A 
Case 3
A 8-year-old boy presented with a full thickness macular hole 3 months after blunt trauma from a bungee cord to his right eye.
His presenting visual acuity was counting fingers at 5 feet. His examination and OCT revealed a full thickness macular hole ( Figure 3A) . He underwent 23-gauge pars plana vitrectomy, ILM peeling, and injection of 18% C 3 F 8 . During his early postoperative course, his OCT demonstrated reformation of the ELM and an irregular IS/OS junction. At postoperative month 3, his BCVA was 20/100, and OCT demonstrated successful anatomic closure, irregular foveal contour, and restoration of the outer retina ( Figure 3C ).
Discussion
Traumatic macular holes often spontaneously close but may require surgical repair as seen in our case series. In all of our cases, an observation period of at least 2 months was allowed prior to surgical intervention. Pediatric macular holes often result from blunt trauma causing sudden vitreous traction unlike idiopathic macular holes. However, both traumatic and idiopathic macular holes close following surgical intervention including vitrectomy and ILM peeling. Visual acuity success following surgery is related to anatomical closure and specifically restoration of the outer retina by photoreceptor migration and realignment.
With the advent of spectral domain OCT, we can better visualize the IS/OS junction as a surrogate of photoreceptor integrity.
1,3,4 Although somewhat controversial, restoration of the ellipsoid layer and thereby photoreceptor function following macular hole closure appears to be related to better visual prognosis. 3, 4 In a acuity recent study, patients with lack of reformation of the IS/OS junction failed to have improvement in visual from baseline. 5 The integrity of the ELM is a critical factor in predicting restoration of the IS/OS junction. 6 Lack of intact ELM seen on OCT imaging may be a result of damage to Muller glia cells. 6 The ability of Muller glia to respond to trauma and create a scaffold for photoreceptor reconstitution appears to decreased with age in mouse models. 7 Moreover, we know younger patients have higher rates of spontaneous closure due to more robust glial cell proliferation. 8 The pediatric population may have better recovery due to plasticity of the retina visualized by reformation of normal outer retinal architecture including the ability to create a scaffold for photoreceptor migration. In our case series, we observe the early reformation of ELM followed by restoration of the IS/OS junction by high-resolution OCT.
In summary, we observed spontaneous reestablishment of the ellipsoid zone by OCT in 3 pediatric patients following macular hole repair with excellent visual acuity outcomes. These OCT findings may explain why pediatric patients in our series had good visual acuity outcomes after macular hole repair.
